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Abstract Technology use permeates virtually all aspects
of twenty-first century society, though its integration in early
childhood settings and recognition as a developmentally
appropriate practice remains problematic. A position is taken
that education professionals may be ‘missing the boat’ by not
embracing technology usage as a developmentally appro-
priate practice. Concerns are presented that both preservice
education and inservice professional development require
substantial improvement if early childhood education pro-
fessionals are to both recognize the role of technology in
developmentally appropriate practice and develop skills in
using it in classroom settings.
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Seven year-old Latoya awakens to an alarm clock in the
morning and hears the radio playing in the kitchen as her

This article is supported in part through a grant funded by the Illinois
Children’s Healthcare Foundation.

H. P. Parette (D<)

Department of Special Education, Illinois State University,
Box 5910, Normal, IL 61790-5910, USA

e-mail: hpparet@ilstu.edu

A. C. Quesenberry

Department of Curriculum and Instruction, Illinois State
University,

Box 5330, Normal, IL 61790-5330, USA

e-mail: aquesen@ilstu.edu

C. Blum
Department of Special Education, Illinois State University, Box
5910, Normal, IL 61790-5910, USA

mother prepares breakfast. She picks up a remote control
on her nightstand and turns on her television to hear
Sesame Street while she dresses for school. Her cell phone
rings just before she goes to the kitchen, and her friend,
Shannon reminds her that a new ‘pet’ at Webkinz.com is
available. Latoya dashes to her family computer down-
stairs, logs on, and visits the Web site to see the new pet in
the store catalog, and while there, uses KinzCash to buy
new furniture for her current pet’s room. She sends her
friend Shannon a message in KinzChat to ask if she wants
to play a challenge game later in the day.

Later that day, Latoya’s younger brother Justin returns
from his preschool and immediately logs onto his account at
Kidzui.com, a Firefox extension that provides an internet
environment designed for specifically for children. Clicking
on a button to connect him to his MyKidzui page, he pings
several friends to say ‘hi’, watches as they come online, and
is delighted to see points awarded to him when he shares
some ‘cool’ websites that he has tagged. Since his teacher
conducted a lesson on tiger sharks, Justin wanted to see some
sharks in their natural environments. Justin clicks on the
Kidzui search feature and types the first few letters of the
word ‘shark’. Bars appear with options: ‘sharks’, ‘shark
tales’, ‘shark coloring page’, ‘tiger sharks,” and ‘sand
sharks.” Each bar is connected to Websites having video and
other resources to help Justin gain more information.

Role of Technology in Today’s World

In the classic children’s book, The Wind in the Willows
(Grahame 1908) a conversation between the Mole and Rat
ensues in the opening pages of the novel. The Mole
declares that he has “never been in a boat before in all my
life,” to which the Rat responds incredulously “what have
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you been doing, then?” The Mole then follows with a
query, “Is it so nice as all that?” Which then brings a
response from the Rat: “Nice? It’s the only thing...Believe
me...there is nothing—absolutely nothing—half so much
worth doing as simply messing about in boats”.

An analogy to the role of technology in contemporary
society may certainly be drawn here. As illustrated in the
preceding vignettes, young children live and participate in
twenty-first century daily life activities that are permeated
with the presence of a wide range of technologies (Parette
et al. 2008a). In fact, our world has changed so markedly in
recent decades with regard to the use and impact of tech-
nology, that more than 10 years ago Conn (cited in Taps-
cott 1998) observed that technology is “like the air” (p. 39)
for the current generation of children. While it’s not the
‘only’ thing, as the Rat might suggest when discussing
boats, it is certainly an important thing, and early childhood
educators may indeed be ‘missing the boat.” As noted by
Silver-Pacuilla (2006) there has been a “stunning innova-
tion of technology; it has become easier to use and cus-
tomize, more powerful and robust, and available at lower
costs, making it attractive as part of a school-wide solution
[to facilitate learning among students, emphasis added]”
(p. 11). Such technology innovations have increasingly
gained presence in the delivery of educational experiences
(Loveless and Dore 2002; McGee and Richgels 2006;
Peterson-Karlan and Parette 2008; Stephen and Plowman
2003), particularly for young children in some -early
childhood settings (Blum et al. 2009; Parette et al. 2009a,
b, 2008a). Although the use of technology in early child-
hood classrooms and home settings has increased markedly
over time (Judge 2006; Plowman et al. 2009; Rosen et al.
2007; Rosen and Jaruszewicz 2009; Weinberger et al.
2009; Zevenbergen 2007), many early childhood class-
rooms are still lacking in utilization of developmentally
appropriate technology methods (Davis et al. 2007; Judge
2006; Wilcox et al. 2006a, b), often due to a variety of
concerns about technology’s role in the early childhood
curriculum (Finnegan and Austin 2002; National Associa-
tion for the Education of Young Children 1996; Plowman
et al. 2009; Wardle 2008).

Outside of school, children frequently use technologies in
their play experiences with commercially acquired toys and
related learning materials (e.g., Barbie Digital camera;
intelligent toys [http://www.brainwavestoys.com/3-5-years-
c-145.html]); through interactions with entertainment media
(e.g., mp3 players, iPods®, game sites, television [e.g.,
http://kids.yahoo.com/games; Kirkorian et al. 2008]); and
for communication with others (i.e., information and com-
munication technologies [ICT], such as cell phones and
Internet Web sites e.g., Kidzui.com). Young children are also
exposed to and use computers and related technologies fre-
quently in their homes (Downes 2002; Jewitt 2006; Loveless
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and Dore 2002; McGee and Richgels 2006; Parette et al.
2008a, b; Plowman et al. 2009; Siraj-Blatchford and
Whitebread 2003), and observe their family members and
others using various technologies in a cadre of ways in daily
life activities. Such experiences provide powerful models for
technology use while also shaping the changing profile of our
technology-based culture. Blum et al. (2009) have called this
transformation a “cultural zeitgeist” (p. 41), or trend, in
which technology use is an accepted and natural part of
children’s lives. Such home experiences have been shown to
support ‘emergent literacy’ skill development (Casey 2000;
McGee and Richgels 2006; Stephen and Plowman 2003) and
set the stage for the acquisition of higher level literacy skills.

The use of technology by young children in home and
community settings may influence children’s early literacy
no less than any other purposeful learning (New 2001).
Recognizing that there is wide variability across family
settings with regard to specific technology applications
available to young children, the issue is not, however,
whether technology should be considered and used in
education settings but how and whether it makes a differ-
ence in children’s learning and development (Anderson
et al. 2008; Judge 2006; Loveless and Dore 2002; Wilcox
et al. 2006a, b). As Loveless and Dore observed, “teach-
ers...are working with pupils who are growing up with ICT
[information and communication technology, emphasis
added] as a non-remarkable feature of their world, in the
same way as an earlier generation took television for
granted” (p. xi). Many of these technologies that are non-
remarkable hold the potential to shape children’s learning
are, in fact, readily available (Parette et al. 2009a, 2008a).
These readily available technologies have been increas-
ingly demonstrated to have real potential for learning,
particularly in helping children develop emergent literacy
skills (Meadan et al. 2008; Parette et al. 2009a, b).

Interestingly, technology applications are still used less
frequently in early childhood education settings than may
be the case in real world settings (Parette and Stoner
2008). The disconnect between technology use in early
childhood and home settings was succinctly summarized
by Parette et al. (2008b) who observed, “Within school
cultures, substantive differences often exist between skills
that are taught and valued in the schools and skills that
are valued in the larger society” (p. 153). Quite fre-
quently, a visitor in many early childhood settings might
think that young children were asked ‘to leave their
technology at the door’ before entering the classroom.
Cell phones and other communication applications, com-
puters and other tools may not be allowed by education
professionals who use traditional teaching approaches and
materials, and who may not understand how current
technologies may be used to support the growth and
learning of young children.
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Importance of Digital Literacy Skills in 21st Century
Education Milieus

The importance of preschool education in the development
of foundational literacy skills to support children’s learning
for a lifetime is well-recognized (Dickinson and Neuman
2006). Zammit and Downes (2002) have argued that an
understanding of literacy must include ‘multiliteracy’, or a
more diverse set of texts and technologies, such as those
currently advocated by various twenty-first century educa-
tion organizations advocating for systemic change in the
U.S. (International Society for Technology in Education
2007; Partnership for 21st Century Skills 2007, 2008,
2009b).

Early childhood education settings develop necessary
foundational skills required for children to (a) successfully
transition into public school settings, (b) participate effec-
tively in the curriculum, and (c) demonstrate achievement in
key content areas. Among these important skills are emer-
gent literacy (e.g., phonemic awareness, word recognition,
concepts about print, alphabetic principle, and comprehen-
sion); basic math concepts (National Association for the
Education of Young Children [NAEYC] and the National
Council of Teachers of Mathematics [NCTM] 2002); play
(Cook et al. 2008; Miller and Almon 2009), and socialization
(Katz and McClellan 1997). In fact, the No Child Left Behind
Act of 2001 (NCLB) emphasizes school accountability for
student achievement in foundational core subjects. Key
foundational skills for success in these core subject areas are
developed in the early childhood years, though in today’s
world the way in which education professionals approach
their development with young children should be viewed
through the lens of rapidly changing, technology-based,
twenty-first century society. As noted by the Partnership for
Century Skills (2002): “the world in which students live has
changed ...The explosion of powerful technology...
demands a drastically different set of skills. Rapidly evolving
technologies have made new skills a requirement for success
in everyday life.” (p. 6).

These skills, or basic technology literacy competencies,
lie along a continuum and range from simple uses of tech-
nologies in daily life activities to complex problem-solving
applications (International ICT Literacy Panel 2002). As an
initial response to such demands, NCLB has required that, in
addition to core subject competence, students must be pro-
ficient in technological literacy by the 8th grade, but edu-
cation for the world as it is evolving requires more than basic
competence. Together with new models for learning, new
skill sets have been defined that are needed by students to
achieve success in the information age (International ICT
Literacy Panel). At the core of these twenty-first century skill
sets are needs for students to learn to use lifelong learning
skills together with technology tools.

Teacher Preparation and Technology Use:
Cultural Transition Issues

In a 1996 position statement by the National Association
for the Education of Young Children (NAEYC), it was
noted that: “Choosing appropriate software is similar to
choosing appropriate books for the classroom—teachers
constantly make judgments about what is age appropriate,
individually appropriate, and culturally appropriate.” This
statement places a great deal of responsibility on the early
childhood teacher to, “critically examine the impact of
technology on children and be prepared to use technology
to benefit children” (NAEYC 1996, p. 1). Although this
statement provides some guidance and direction related to
the appropriate utilization of technology in early childhood
settings and outlines ways in which technology can be built
into preservice and inservice professional development
opportunities for early childhood educators, more than a
decade later, we still are not seeing significant advances in
the utilization and implementation of technology in early
childhood settings. The NAEYC position statement, how-
ever, has in recent years been reexamined to place greater
emphasis on the role of technology in the curriculum
(Dever and Falconer 2008).

Not surprisingly, a 3-year examination of early child-
hood teacher preparation practices (Laffey 2004) found
that while preservice teachers may envision using tech-
nology in their classrooms in the future, in practice there is
resistance to use of technology for the delivery of
instruction given that it is often perceived to ‘interfere’
with their relationship with children. This perception may
hold questionable validity now given the increasing use of
social networking sites such as Facebook and MySpace,
and, more recently through children’s social networking
sites such as Kidzui' . Now more than ever we are finding
a way for this ‘third space’ to exist where children are able
to develop and maintain relationships through face-to-face
and/or cyber interactions. Barriers also exist in the
unknown (Jenkins et al. 2009). For example, many teachers
and program administrators share in nationwide concerns
regarding predatory behavior toward children, which has
resulted in such sites developing stricter guidelines and
monitoring use (Feldman 2008; Huffman 2008; Stone
2008). When used appropriately, these sites can be pow-
erful socialization models for children to develop rela-
tionships with others. Their use also reflects cultural
transitions occurring regarding the nature and use of
technology tools in children’s daily lives. More generally,
other challenges exist, including continuing negative tea-
cher attitudes toward technology use (Hutinger et al. 2006),
and limited research regarding specific technology appli-
cations and their effectiveness (Floyd et al. 2008; Lank-
shear and Knobel 2003).
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Clearly a greater emphasis on the appropriate use of
technology in early childhood settings is needed, particu-
larly in early childhood teacher preparation programs.
When conducting an informal review of early childhood
textbooks archived in Illinois State University’s library
holdings in early childhood education, only a small number
of university-level textbooks had any content related to
either instructional or assistive technology applications and
the curriculum for young children, either with or without
disabilities. Further, when examining the courses offered in
23 early childhood education programs in the United States
only two of these programs offered courses specifically
designed for early childhood teachers. Titles for these
courses included, Technology and the Young Learner and
Computer Utilization for Early Childhood Teachers. Upon
further investigation, seven additional universities required
more general courses for use of technology in educational
settings, with titles of courses like, Technology in Educa-
tion. Therefore, 13 of the 23 programs did not require any
courses related to technology utilization in the classroom.

What is most troubling about this is that we as an
American society are still not focusing on the importance
of teaching appropriate uses of technology in early child-
hood settings even though there are both national and
international frameworks, or macro cultures, of technology
use and recommended standards across societies and states
(cf. International Society for Technology in Education
2007; North Carolina Newspapers in Education 20009;
Partnership for 21st Century Skills 2009). The emergence
and growth of these cultural groups reflects a global tran-
sition toward reliance on and increased use of technology.
However, within such broad macro cultures and their
related core values and belief systems, there are also many
micro cultural groups (e.g., race, ethnicity, nationality,
language, social status, rural/urban, disability, education
service systems), each participating to varying degrees in
the global (and national) technology macro culture while
also retaining to differing degrees elements of their
respective micro cultural traditions (Kalyanpur and Harry
1999; Puckett and Black 2005).

Education entities, particularly public schools, have
been recognized for decades as being distinct cultural
entities having values, behaviors, and characteristics that
reflect profiles of communities within which they reside
(Goodlad 1984; Rossman et al. 1988; Thomas and Loxley
2001; Welch 1989). Inherent in the cultural characteristics
of schools is the instinctive resistance to change, resulting
in the educational establishment remaining in essence
unchanged since the late ninetieth and early twentieth
century (Casey 2000). This resistance to change is certainly
true of schools embracing the role and use of technology in
modern day classrooms (International Society for Tech-
nology in Education, Partnership of 21st Century Skills,
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and State Educational Technology Directors Association
2009; Jewitt 2006; Loveless and Dore 2002).

Parette et al. (2008b) observed that both family mem-
bers and early childhood education professionals may align
themselves with professional or ‘personal interest groups’
having their own unique values and rules regarding mem-
bership and participation (e.g., public schools; parent
organizations). They then participate in these varying
groups to less or greater extent based on the extent of
meaningful socialization and interactions that occur (Banks
1997a, b). Sleeter and Grant (2003) have observed that the
extent of cultural continuity between homes and schools
often varies markedly, and can have a variety of effects on
children’s learning (Pheelan et al. 1991). This certainly
may be true regarding technology use in homes vs. early
childhood settings, and is further complicated by both
generational differences (Peterson-Karlan and Parette
2005) and the past experiences with technology of specific
individuals (Parette and Stoner 2008).

Getting in the Boat: Reconceptualizing
Developmentally Appropriate Practice

Sensitivity of teachers to cultural changes is deeply
embedded in the philosophy of developmentally appropri-
ate practices with young children (NAEYC 1995, 2009). In
a position statement regarding the role of cultural sensi-
tivity, the NAEYC stated: “early childhood programs are
responsible for creating a welcoming environment that
respects diversity, supports children’s ties to their families
and community, and promotes both second language
acquisition and preservation of children’s home languages
and cultural identities” (p. 1). Arguably, both family set-
tings and communities have changed in the intervening
years since this statement was made, and its meaning and
application to a culture replete with increased technology
use should be addressed. The use of technology in many
family settings is now evident, and its acceptance and
importance in the micro cultures of communities across the
U.S. is certainly well-recognized (Bakken and Parette
2006; Plowman et al. 2009).

Therefore, we in the field of early childhood education
must become strong advocates for embedding meaningful,
developmentally, and culturally appropriate uses of tech-
nology into our teacher preservice and inservice training so
that teachers better understand the importance of infusing
technology into instructional strategies. No longer can we
hide behind barriers of time constraints and a lack of fiscal
resources. While these can be challenges, there are cer-
tainly ways to overcome these challenges through grant-
writing, collaborations with local agencies, and donations
of equipment that can turn challenges into opportunities.
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Truly what is needed is a change in attitude toward the use
and application of technology in the classroom so that
technology is seen as an integral component of develop-
mentally appropriate practice for young children.

Admittedly, teacher attitudes regarding technology that
are generationally based may be difficult to change. Gus-
key (2002) found that teachers’ attitudes do not change
until they have seen in practice that a theory or instruc-
tional strategy will work. To address this need for teacher
supports and experiences in using technology, Parette and
Stoner (2008) reported that professional development (i.e.,
user groups) is critical to help develop both operational and
functional competence among early childhood teachers to
use classroom technologies effectively. Similarly, Head
Start teachers have developed effective computer skills and
integrated this technology more efficiently when carefully
designed professional development was provided (Chen
and Price 2006). Once familiarity with technology is
developed, along with opportunities to use it in classroom
settings repeatedly, positive outcomes with children may
be anticipated (cf. Blum et al. 2009; Parette and Stoner
2008), presenting the field with compelling support for use
of such research-based strategies in our teacher preparation
programs (e.g., Bausch and Hasselbring 2004; Wojcik et al.
2004) and professional development opportunities pro-
vided to early childhood teachers.

Mary Anne begins her day by booting up her computer
and reviewing the data on her student performance using the
Ready-to-Go curriculum (Blum and Watts 2008) from the
previous day. Her reports indicate that as a result of using
both Microsoft® PowerPoint templates, coupled with
direct instruction that are components of the research-based
curriculum, Mary Anne’s students have been acquiring key
phonemic awareness skills at a faster rate than in previous
years. Her students arrive and gather on the carpet to see
what curriculum learning templates are being projected on
the wall screen by an LCD system. Mary Anne quickly cre-
ates some student visual response cards using Boardmaker®
with Speaking Dynamically Pro® (Mayer-Johnson 2008)
and prints them using a color printer in her classroom. Four
cards are distributed to each student so that they can select
pictures of words (ball, pen, cat, dog) with beginning sounds
presented (‘b’, ‘p’, ‘c’ and ‘d’) using the curriculum tem-
plates. When she begins her 7-min lesson, the PowerPoint
slides are sequentially presented, and Mary Anne uses
scripted directions and prompts to teach the targeted skills
(see Parette et al. 2009a; Parette et al.2008a). After the lesson
is taught, she opens the software application Clicker 5 (Crick
Software 2007), a grid writing program used widely in
education settings to support literacy activities (Parette et al.
2009b), and presents sequences of writing choices (e.g.,
beginning words in sentence, verbs, objects) from which
students can choose. As selections are called out by the

students, the text appears in a screen, helping children
develop an understanding of concepts about print. Mary
Anne then reads to students using a PowerPoint ‘talking
book’—based on the children’s book the Very Hungry Cat-
erpillar—that she has created, which embeds animation, an
audio recording of her voice, and opportunities for children
to predict what happens next, followed by reinforcing ani-
mation and sound.

As illustrated in this vignette, an array of technologies
may potentially be considered in the context of develop-
mentally appropriate practices in early childhood settings.
Also presented in Table 1 are other examples how research-
based practices have technology solutions appropriate for
early childhood classroom settings. In each instance, a
practice area is followed by a general technology solution
along with ‘Techno Tips’ to facilitate implementation.

But use of such tools cannot be expected unless teacher
education programs and professional development prac-
tices change in recognition of twenty-first century young
learners and technology practices both in home and com-
munity settings. We believe, based on experience, that
teachers need curricular and instructional competence with
technology, in addition to functional and operational
competence (Parette and Stoner 2008; Parette et al. 2009c¢).
In describing teacher success in implementing technology
successfully, Blum et al. (2009) found that early childhood
teachers needed to (a) understand how fo use research-
based instructional strategies (b) understand why a specific
technology tool was important to young children (curric-
ular competence); (c) demonstrate ability to use the tech-
nology tool/s (operational competence); and (d) apply the
technology tools in the classroom (functional competence).
It is this ‘group’ of skills that lead to comprehensive edu-
cational technology competence that underpin develop-
mentally appropriate practices. Without all four
competencies, we are likely to see inadequate uses and
unsustainable technology practices in the field of educa-
tion. Both preservice education and inservice professional
development require substantial improvement in all four
areas so that early childhood education professionals can
develop and integrate them into developmentally appro-
priate classroom practices. A preservice education program
in particular cannot simply provide a single instructional
technology class with the expectation that they have pro-
vided what their students need to serve young children in
developmentally appropriate ways. Full integration of
technology into the teacher preparation curricula is needed
so that early childhood programs have professionals who
are adequately prepared on exiting the programs.

Our society has become more dependent on technology
in virtually all aspects of modern day life, yet early
childhood settings still lag substantively behind in
embracing the potential of a vast cadre of new and
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powerful learning tools. We are optimistic that change will
indeed occur—or ‘getting in the twenty-first century boat’—
as the early childhood discipline embraces the challenge of
reconceptualizing the role of technology in developmen-
tally appropriate practice. In so doing, educators will
increasingly acknowledge, as the Mole did, “What a day
I’'m having!...Let us start at once!”

References

Crick Software Ltd. (2007). Clicker in your classroom. From
http://www.cricksoft.com/us/ideas/using_clicker/. Retrieved Octo-
ber 30 2007.

Anderson, R. S., Grant, M. M., & Speck, B. W. (2008). Technology to
teach literacy. A resource for K-8 teachers. Upper Saddle River,
NIJ: Pearson Merrill/Prentice Hall.

Bakken, J. P., & Parette, P. (2006). Using technology to advance
multicultural special education. In F. E. Obiakor (Ed.), Multi-
cultural special education (pp. 272-289). Upper Saddle River,
NIJ: Merrill-Prentice Hall.

Banks, J. A. (1997a). Multicultural education: Characteristics and
goals. In J. A. Banks & C. A. McGee Banks (Eds.), Multicultural
education: Issues and perspectives (3rd ed., pp. 3-31). Needham
Heights, MA: Allyn and Bacon.

Banks, J. A. (1997b). Teaching strategies for ethnic studies (6th ed.).
Needham Heights, MA: Allyn and Bacon.

Bausch, M. E., & Hasselbring, T. S. (2004). Assistive technology: Are
the necessary skills and knowledge being developed at the
preservice and inservice levels? Teacher Education and Special
Education, 27, 190-201.

Blum, C., Parette, H. P., & Watts, E. H. (2009). Engaging young
children in an emergent literacy curriculum using of Microsoft®
PowerPoint : Development, considerations, and opportunities.
In A. M. Vilas, A. S. Martin, J. M. Gonzalez, & J. A. Gonzalez
(Eds.), Research, reflections and innovations in integrating ICT
in education (Vol. 1, pp. 41-45). Badajoz, Spain: Formatex.

Blum, C., & Watts, E. H. (2008). Ready-to-go curriculum. Normal,
IL: Illinois State University.

Casey, J. M. (2000). Early literacy. The empowerment of technology.
Englewood, CO: Libraries Unlimited.

Chen, J., & Price, V. (2006). Narrowing the digital divide: Head Start
teachers develop proficiency in computer technology. Education
and Urban Society, 38, 398-405.

Cook, R. E., Klein, M. D., & Tessier, A. (2008). Adapting early
childhood curricula for children with special needs (7th ed.).
Upper Saddle River, NJ: Pearson Merrill Prentice Hall.

Davis, T., Fuller, M., Jackson, S., Pittman, J., & Sweet, J. (2007). A
national consideration of digital equity. Washington, DC:
International Society for Technology in Education.

Dever, M. T., & Falconer, R. C. (2008). Foundations and change in
early childhood education. Hoboken, NJ: Wiley.

Dickinson, D. K., & Neuman, S. B. (Eds.). (2006). Handbook of early
literacy research (Vol. 1). New York: Guilford.

Downes, T. (2002). Children’s and families’ use of computers in
Australian homes. Contemporary Issues in Early Childhood,
3(2), 182-196.

Feldman, B. J. (2008). What Myspace is doing to protect others from
hoaxes. From http://www.surfnetkids.com/safety/what_myspace_
is_doing_to_protect_others_from_hoaxes-29973.htm. Retrieved June
3 2009.

Finnegan, C., & Austin, N. J. (2002). Developmentally appropriate
technology for young children. Information Technology in
Childhood Education Annual, 2002, 87-102.

Floyd, K. K., Canter, L. L. S., Jeffs, T., & Judge, S. A. (2008).
Assistive technology and emergent literacy for preschoolers: A
literature review. Assistive Technology Outcomes and Benefits,
5, 92-102.

Goodlad, J. (1984). A place called school—Prospects for the future.
New York: McGraw-Hill.

Grahame, K. (1908). The wind in the willows. New York: Charles
Scribner’s Sons.

Guskey, T. R. (2002). Does it make a difference? Evaluating
professional development. Educational Leadership, 59, 45-51.

Huffman, M. (2008). MySpace agrees to toughen security for young
users. From http://www.consumeraffairs.com/news04/2008/01/
myspace_states.html. Retrieved June 3 2009.

Hutinger, P., Bell, C., Daytner, G., & Johanson, J. (2006). Establish-
ing and maintaining an early childhood emergent literacy
technology curriculum. Journal of Special Education Technol-
ogy, 21(4), 39-54.

International ICT Literacy Panel. (2002). Digital transformation: A
framework for ICT literacy. From http://www.ets.org/Media/
Tests/Information_and_Communication_Technology_Literacy/
ictreport.pdf. Retrieved March 3 2006.

International Society for Technology in Education. (2007). The
ISTE national education technology standards (NETS-S) and
performance indicators for students. From http://www.iste.org/
Content/NavigationMenw/NETS/ForStudents/2007Standards/NETS _
for_Students_2007_Standards.pdf. Retrieved June 24 2009.

International Society for Technology in Education, Partnership of 21st
Century Skills, & State Educational Technology Directors Asso-
ciation. (2009). Maximizing the impact. The pivotal role of
technology in a 21st century education system. From http://www.
setda.org/c/document_library/get_file?folderld=191&name=P21
Book_complete.pdf. Retrieved July 23 2009.

Jenkins, H., Clinton, K., Purushotma, R., Robison, A. J., & Weigel,
M. (2009). Confronting the challenges of participatory culture:
Media education for the 21st century. From http://www.digital
learning.macfound.org/atf/cf/%7B7E45C7TE0-A3E0-4B89-ACI9C-
E807E1BOAE4E%7D/JENKINS_WHITE_PAPER PDF. Retrieved
July 23 2009.

Jewitt, C. (2006). Technology literacy and learning: A multimodal
approach. New York: Routledge.

Judge, S. (2006). Constructing and assistive technology toolkit for
young children: Views from the field. Journal of Special
Education Technology, 21(4), 17-24.

Kalyanpur, M., & Harry, B. (1999). Culture in special education
Building reciprocal family-professional relationships. Baltimore:
Brookes.

Katz, L. G., & McClellan, D. E. (1997). Fostering children’s social
competence: The teacher’s role. Washington, DC: National
Association for the Education of Young Children.

Kirkorian, H. L., Wartella, E. A., & Anderson, D. R. (2008). Media
and young children’s learning. The Future of Children, 18(1),
39-61. Retrieved June 3, 2009, from http://www.futureof
children.org/usr_doc/18_03_Kirkorian.pdf.

Laffey, J. (2004). Appropriation, mastery and resistance to technology
in early childhood preservice teacher education. Journal of
Research on Technology in Education, 36, 361-382.

Lankshear, C., & Knobel, M. (2003). New technologies in early
childhood research: A review of research. Journal of Early
Childhood Literacy, 3(1), 59-82.

Loveless, A., & Dore, B. (Eds.). (2002). ICT in the primary school.
Buckingham, England: Open University Press.

Mayer-Johnson. (2008). Boardmaker® with speaking dynamically
Pro® [computer software]. Solana beach, CA: Mayer-Johnson.

@ Springer


http://www.cricksoft.com/us/ideas/using_clicker/
http://www.surfnetkids.com/safety/what_myspace_is_doing_to_protect_others_from_hoaxes-29973.htm
http://www.surfnetkids.com/safety/what_myspace_is_doing_to_protect_others_from_hoaxes-29973.htm
http://www.consumeraffairs.com/news04/2008/01/myspace_states.html
http://www.consumeraffairs.com/news04/2008/01/myspace_states.html
http://www.ets.org/Media/Tests/Information_and_Communication_Technology_Literacy/ictreport.pdf
http://www.ets.org/Media/Tests/Information_and_Communication_Technology_Literacy/ictreport.pdf
http://www.ets.org/Media/Tests/Information_and_Communication_Technology_Literacy/ictreport.pdf
http://www.iste.org/Content/NavigationMenu/NETS/ForStudents/2007Standards/NETS_for_Students_2007_Standards.pdf
http://www.iste.org/Content/NavigationMenu/NETS/ForStudents/2007Standards/NETS_for_Students_2007_Standards.pdf
http://www.iste.org/Content/NavigationMenu/NETS/ForStudents/2007Standards/NETS_for_Students_2007_Standards.pdf
http://www.setda.org/c/document_library/get_file?folderId=191&name=P21Book_complete.pdf
http://www.setda.org/c/document_library/get_file?folderId=191&name=P21Book_complete.pdf
http://www.setda.org/c/document_library/get_file?folderId=191&name=P21Book_complete.pdf
http://www.digitallearning.macfound.org/atf/cf/%7B7E45C7E0-A3E0-4B89-AC9C-E807E1B0AE4E%7D/JENKINS_WHITE_PAPER.PDF
http://www.digitallearning.macfound.org/atf/cf/%7B7E45C7E0-A3E0-4B89-AC9C-E807E1B0AE4E%7D/JENKINS_WHITE_PAPER.PDF
http://www.digitallearning.macfound.org/atf/cf/%7B7E45C7E0-A3E0-4B89-AC9C-E807E1B0AE4E%7D/JENKINS_WHITE_PAPER.PDF
http://www.futureofchildren.org/usr_doc/18_03_Kirkorian.pdf
http://www.futureofchildren.org/usr_doc/18_03_Kirkorian.pdf

342

Early Childhood Educ J (2010) 37:335-343

From http://www.mayer-johnson.com/ProdDesc.aspx?SKU=M145w.
Retrieved July 23 2009.

McGee, L. M., & Richgels, D. J. (2006). Can technology support
emergent reading and writing? Directions for the future. In M. C.
McKenna, L. D. Labbo, R. D. Kieffer, & D. Reinking (Eds.),
International handbook of literacy and technology (Vol. 2, pp.
369-377). Mahwah, NJ: Lawrence Erlbaum Associates.

Meadan, H., Stoner, J. B., & Parette, H. P. (2008). Sight word
recognition among young children at-risk: Picture-supported vs.
word-only. Assistive Technology Outcomes and Benefits, 5,45-58.

Miller, E., & Almon, J. (2009). Crises in the kindergarten. Why
children need to play in school. College Park, MD: Alliance for
Childhood. From http://www.allianceforchildhood.org/sites/
allianceforchildhood.org/files/file/kindergarten_report.pdf. Retrieved
July 23 2009.

National Association for the Education of Young Children. (1995).
Many languages, many cultures: Respecting and responding to
diversity. From  http://208.118.177.216/about/positions/pdf/
diversity.pdf. Retrieved June 24 2009.

National Association for the Education of Young Children. (1996).
Technology and young children-Ages 3 through 8. A position
statement of the National Association for the Education of
Young Children. Washington, DC. From http://www.naeyc.
org/about/positions/pdf/PSTECH98.pdf. Retrieved June 3 2009.

National Association for the Education of Young Children. (2009).
Developmentally appropriate practice in early childhood pro-
grams serving children from birth through age 8. A position
statement of the National Association for the Education of
Young Children. Washington, DC: Author. From http://www.
naeyc.org/about/positions/pdf/PSDAP.pdf. Retrieved February
25 2009.

National Association for the Education of Young Children (NAEYC)
and the National Council of Teachers of Mathematics (NCTM).
(2002). Early childhood mathematics: Promoting good begin-
nings. From http://208.118.177.216/about/positions/pdf/psmath.
pdf. Retrieved June 24 2009.

New, R. S. (2001). Early literacy and developmentally appropriate
practice. In S. B. Newman & D. K. Dickinson (Eds.), Handbook
of early literacy research (pp. 245-262). New York: Guilford.

No Child Left Behind Act, 20 U.S.C. §§ 6301 et seq. (2001).

North Carolina Newspapers in Education. (2009). Making the grade.
Understanding digital literacy. From http://www.dpi.state.nc.
us/docs/parents/resources/makingthegrade/2009winter.pdf.
Retrieved July 23 2009.

Parette, H. P., Blum, C., Boeckmann, N. M., & Watts, E. H. (2009a).
Teaching word recognition to young children using Microsoft®
PowerPoint coupled with direct instruction. Early Childhood
Education Journal, 36, 393-401.

Parette, H. P., Hourcade, J. J., Boeckmann, N. M., & Blum, C.
(2008a). Using Microsoft® PowerPoint" to support emergent
literacy skill development for young children at-risk or who have
disabilities. Early Childhood Education Journal, 36(3), 233—
239.

Parette, H. P., Hourcade, J. J., Dinelli, J. M., & Boeckmann, N. M.
(2009b). Using Clicker 5 to enhance emergent literacy in young
learners. Early Childhood Education Journal, 36, 355-363.

Parette, H. P., Huer, M. B., & Peterson-Karlan, G. R. (2008b).
Working with persons with developmental disabilities across
cultures. In H. P. Parette & G. R. Peterson-Karlan (Eds.),
Research-based practices in developmental disabilities (2nd ed.,
pp. 143-167). Austin, TX: Pro-Ed.

Parette, H. P., & Stoner, J. B. (2008). Benefits of assistive technology
user groups for early childhood education professionals. Early
Childhood Education Journal, 35, 313-319.

Parette, H. P., Stoner, J. B., & Watts, E. H. (2009¢). Assistive
technology wuser group perspectives of early childhood

@ Springer

professionals. Education and Training in Developmental Dis-
abilities, 44, 257-270.

Partnership for 21st Century Skills. (2002). Learning for the 21st
century. From http://www.21stcenturyskills.org/images/stories/
otherdocs/p2lup_Report.pdf. Retrieved June 24 2009.

Partnership for 21st Century Skills. (2007). 21st century standards.
Partnership for 21st century skills epaper. From http:/www.
21stcenturyskills.org/documents/2 1st_century_skills_standards.
pdf. Retrieved May 18 2009.

Partnership for 21st Century Skills. (2008). Maximizing the impact.
The pivotal role of technology in a 2Ist century education
system. From http://www.21stcenturyskills.org/documents/p21
setdaistepaper.pdf. Retrieved May 18 2009.

Partnership for 21st Century Skills. (2009). Framework for 21st
century learning. From http://www.21stcenturyskills.org/index.
php?Itemid=120&id=254&option=com_content&task=view.
Retrieved July 23 2009.

Peterson-Karlan, G. R., & Parette, P. (2005). Millennial students with
mild disabilities and emerging assistive technology trends.
Journal of Special Education Technology, 20(4), 27-38.

Peterson-Karlan, G. R., & Parette, H. P. (2008). Integrating technol-
ogy into the curriculum. In H. P. Parette & G. R. Peterson-Karlan
(Eds.), Research-based practices in developmental disabilities
(2nd ed., pp. 183-214). Austin, TX: Pro-Ed.

Pheelan, P., Davidson, A. L., & Cao, H. T. (1991). Students’ multiple
worlds: Negotiating the boundaries of family, peer, and school
cultures. Anthropology and Education Quarterly, 22, 224-250.

Plowman, L., McPake, J., & Stephen, C. (2009). The technologisation
of childhood? Young children and technology in the home.
Children and Society.

Puckett, M. B., & Black, J. K. (2005). The young child. Development
from prebirth through age eight (4th ed.). Upper Saddle River,
NJ: Pearson Merrill Prentice Hall.

Rosen, D., Haugland, S. & Jaruszewicz, C. (2007). Developmentally
appropriate practice and technology literacy of young learners.
In: R. Carlsen, K. McFerrin, J. Price, R. Weber, & D. A. Willis
(Eds.), Proceedings of society for information fechnology and
teacher education international conference 2007. Chesapeake,
VA: Association for the Advancement of Computing in Educa-
tion (pp. 2754-2757).

Rosen, D. B., & Jaruszewicz, C. (2009). Developmentally appropriate
technology use and early childhood teacher education. Journal of
Early Childhood Teacher Education, 30, 162—171.

Rossman, G., Corbett, D., & Firestone, W. (1988). Change and
effectiveness in schools: A cultural perspective. Philadelphia:
Research for Better Schools.

Silver-Pacuilla, H. (2006). Moving toward solutions: Assistive and
learning technology for all students. Washington, DC: National
Center for Technology Innovation.

Siraj-Blatchford, J., & Whitebread, D. (2003). Supporting ICT in the
early years. Buckingham, England: Open University Press.
Sleeter, C. E., & Grant, C. A. (2003). Making choices for multicul-
tural education. Five approaches to race, class, and gender (4th

ed.). New York: Wiley.

Stephen, C., & Plowman, L. (2003). Information and communication
technologies in pre-school settings: A review of the literature.
International Journal of Early Years Education, 11, 223-234.

Stone, B. (2008). Facebook agrees to protect young customers. From
http://bits.blogs.nytimes.com/2008/05/08/facebook-agrees-to-
protect-young-customers/. Retrieved June 3 2009.

Tapscott, D. (1998). The rise of the Net generation: Growing up
digital. New York: McGraw Hill.

Thomas, G., & Loxley, A. (2001). Deconstructing special education and
constructing inclusion. Buckingham, PA: Open University Press.

Wardle, F. (2008). The role of technology in early childhood
programs. From http://www.earlychildhoodnews.com/earlychild


http://www.mayer-johnson.com/ProdDesc.aspx?SKU=M145w
http://www.allianceforchildhood.org/sites/allianceforchildhood.org/files/file/kindergarten_report.pdf
http://www.allianceforchildhood.org/sites/allianceforchildhood.org/files/file/kindergarten_report.pdf
http://208.118.177.216/about/positions/pdf/diversity.pdf
http://208.118.177.216/about/positions/pdf/diversity.pdf
http://www.naeyc.org/about/positions/pdf/PSTECH98.pdf
http://www.naeyc.org/about/positions/pdf/PSTECH98.pdf
http://www.naeyc.org/about/positions/pdf/PSDAP.pdf
http://www.naeyc.org/about/positions/pdf/PSDAP.pdf
http://208.118.177.216/about/positions/pdf/psmath.pdf
http://208.118.177.216/about/positions/pdf/psmath.pdf
http://www.dpi.state.nc.us/docs/parents/resources/makingthegrade/2009winter.pdf
http://www.dpi.state.nc.us/docs/parents/resources/makingthegrade/2009winter.pdf
http://www.21stcenturyskills.org/images/stories/otherdocs/p21up_Report.pdf
http://www.21stcenturyskills.org/images/stories/otherdocs/p21up_Report.pdf
http://www.21stcenturyskills.org/documents/21st_century_skills_standards.pdf
http://www.21stcenturyskills.org/documents/21st_century_skills_standards.pdf
http://www.21stcenturyskills.org/documents/21st_century_skills_standards.pdf
http://www.21stcenturyskills.org/documents/p21setdaistepaper.pdf
http://www.21stcenturyskills.org/documents/p21setdaistepaper.pdf
http://www.21stcenturyskills.org/index.php?Itemid=120&id=254&option=com_content&task=view
http://www.21stcenturyskills.org/index.php?Itemid=120&id=254&option=com_content&task=view
http://bits.blogs.nytimes.com/2008/05/08/facebook-agrees-to-protect-young-customers/
http://bits.blogs.nytimes.com/2008/05/08/facebook-agrees-to-protect-young-customers/
http://www.earlychildhoodnews.com/earlychildhood/article_view.aspx?ArticleID=302

Early Childhood Educ J (2010) 37:335-343

343

hood/article_view.aspx?ArticleID=302. Retrieved September 25
2009.

Weinberger, N., Anderson, T., & Schumacher, P. (2009). Young
children’s access and use of computers in family child care and
child care centers. Computers in Human Behavior, 25, 183-190.

Welch, M. (1989). A cultural perspective and the second wave of
educational reform. Journal of Learning Disabilities, 22, 537—
540, 560.

Wilcox, M. J., Dugan, L. M., Campbell, P. H., & Guimond, A. (2006a).
Recommended practices and parent perspectives regarding AT use
in early intervention. Journal of Special Education Technology,
21(4), 7-16.

Wilcox, M. J., Guimond, A., Campbell, P. H., & Moore, H. W.
(2006b). Provider perspectives on the use of assistive technology

for infants and toddlers with disabilities. Topics in Early
Childhood Special Education, 26(1), 33-50.

Wojcik, B. W., Peterson-Karlan, G. R., Watts, E. H., & Parette,
P. (2004). Assistive technology outcomes in a teacher education
curriculum. Assistive Technology Outcomes and Benefits, 1,
21-32.

Zammit, K., & Downes, T. (2002). New learning environments and
the multiliterate individual: A framework for educators. Austra-
lian Journal of Language and Literacy, 25(2), 24-36.

Zevenbergen, R. (2007). Digital natives come to preschool: Implica-
tions for early childhood practice. Contemporary Issues in Early
Childhood, 8, 19-29.

@ Springer


http://www.earlychildhoodnews.com/earlychildhood/article_view.aspx?ArticleID=302

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



	c.10643_2009_Article_352.pdf
	Missing the Boat with Technology Usage in Early Childhood Settings: A 21st Century View of Developmentally Appropriate Practice
	Abstract
	Role of Technology in Today’s World
	Importance of Digital Literacy Skills in 21st Century Education Milieus
	Teacher Preparation and Technology Use:  Cultural Transition Issues
	Getting in the Boat: Reconceptualizing Developmentally Appropriate Practice
	References



